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? 1.1?????????? (Integrated Develop Environment; IDE)????
???????????????????????? Eclipse IDE[1] ? Java ??
????23???????????????????Visual Studio[8] ?????
??????? ReSharper[5] ? C# ??????31????????????
??????????????
? 1.1: ??? IDE ?????????????????
IDE ?? ?????????
Eclipse 3.7 Java 23
Scala 5
Visual Studio 2010 C# 6
ReSharper 6 C# 31
IntelliJ IDEA 12 Java 30
NetBeans 7.2.1 Java 23








???????????????? (c) (a)? (b)??????????
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 ?????????????????? RefactoringScript ???????
 ????????????????????????? RefactoringScript
????????
























































??? 2.2: private ??????????????????????????
?????????????????
class Book{






















void register(String name , Country c){}
void register(String name , int code ){}
void register(String name , int code , String address ){}
}
class Manager{
void register(String name , Country c){}
void registerWithCode(String name , int code ){}





















































? 2.1: Visitor ????????????????????
2.3 ???????????








































new SelfEncapsulateFieldRefactoring(f); // 1
ref.checkInitialConditions (); // 2
ref.setGetterName("getX"); // 3
Change change = ref.createChange (); // 4
Change undo = change.perform (); // 5
3.1.3 JDT
JDT[2]??Eclipse ???????????????? IDE ????????
????????????????IDE ??????????????????
????????? [21]?JDT ????????????????? Java ???






?? RefactoringScript, RefactoringScript ?????????????????
RefactoringScript ??????????????????????

































? 3.1: Java ?????????????
Java????? ??????????? ?? ??? ?
?????? IJavaProject ? ? ?
??????? IPackageFragmentRoot ? ? ?
????? IPackageFragment ? ? ?
??????? ICompilationUnit ? ? ?
??? IType ? ? ?
????? IField ? ? ?
???? IMethod ? ? ?
?????? ILocalVariable ? ? ?
???????????????????????????????????
????????????????????????????????????

































? 3.2: RefactoringScript ?????????????????
3.4.1 ?????????????????????????
JDT ? Java ?????????????????????????????
?? API ????????????? 3.2?????????????????
???????????? Java ???????????
??? Java ????????????????????????? API ??
????????????????????????????????? public
?? static???????????????????
?????????(Code Entity; CE) ??????? 2?? API ? Java ??
???????????????
 ??????????? API????????????????????





































? 3.3: RefactoringScript ??????
??????????? Java ???????????? 3.2????????
???????????????????????????????














??????????????? (Code Entity Collection; CEC) ??CE ??






















IType t = ...
IMethod [] methods = t.getMethods ();
IField [] fields = t.getFields ();
???????????????????? 4??????? 4?????? 3.1





???? ?? ??????? ??????? ??
?????? By.name By.namereg By.modifier By.typename
RSField ? ? ? ?
RSMethod ? ? ? ?
RSClass ? ? ? ?
RSParameter ? ? ? ?
RSProject ? ? ? ?
RSWorkspace ? ? ? ?
?????????????????? OR, AND, NOT ?????????
????????????????????????????????????














??? 3.4: ????? methods???????????? private ???
protected ??????????????????
# ?????? OR ?????
fs.select(
By.modifier(With.or("private", "protected")))
??? 3.5: ????? ms???????????? public ???????
















RI2: Java ????? Java ?????? Eclipse ?????????????
??





????? ???? ????????????? ????????????
rename RSField ????????? ??????
rename RSMethod ???????? ??????
encapsulate RSField ??????????? ??
introduce factory RSClass ???????????? ??????????
??????
introduce factory RSMethod ???????????? ??????????
??????
introduce RSMethod ?????????????? ???????????
parameter object ?????????
change return type RSMethod ??????? ?????????
pull up RSMethod ???????? ?????????
push down RSMethod ???????? ??
delete* RSEntity ???? ??
move* RSEntity ???? ???????
* delete ? move????????????????????????????
??????????????????
????????????? RI1, RI2, RI3 ????? JRuby[7] ??????
???????????????JRuby ??? DSL ???????????
 ScriptingContainer4????????????? Ruby ?????????
?? (RI1)?
 JRuby ? Java ??? Ruby ????????Java ??????????
???? (RI2)?
 ??????? Ruby ????????????????????????
?????????????????? ????Ruby ?????????










private ?? static ????????????????????????????
????????????????????????????????????
????????????
??? 3.6: private ?????????????????????
cp := %CURRENT_PROJECT
cp.pkg("example"). classes.toRuby.each do |c|













??? 3.7: public ????????????????????????
cp := %CURRENT_PROJECT











? 4.1???? Factory?????????? [19]????
???????????????????????????????????
???????????
??? 3.8: Factory ????????? [19]?????????????
cp := %CURRENT_PROJECT
cp.pkg("examplte"). classes.toRuby.select {|c| c.has_superclass }.each do |c|
c.introduce_factory(c.superclass)
end
abstract_class = project.pkg("example"). classes
.select_one(By.modifier("abstract"))
abstract_class.methods.select(By.namereg("create .*")). toRuby.each do |m|
m.change_return_type(abstract_class.name)











project.pkg("example"). classes.toRuby.each do |c|










??? 3.10: nal ??????????????????????????
????????????
def valid_name ?(s)








































project.pkg("p"). classes.each do |c|
# ???????????????
c.methods.group_by {|m| m.name}
.select {|k, v| v.count > 1}. each do |name , methods|
# ??????????????????
methods.group_by {|m| m.parameters.count}
.select {|k, v| v.count > 1}. each do |k, ms|
# ???????????(foo , foo) -> (foo_1 , foo_2)
# ?????????
ms.count.time do |i|



































g = c.methods.select_one(By.name("get" + f.name.capitalize ))
s = c.methods.select_one(By.name("set" + f.name.capitalize ))
new_getter_name = "get" + f.name.capitalize + "Count"















private_int = c.fields.select(By.modifier("private")). select(By.typename("int"))
private_int.toRuby.each do |f|
new_name = f.name + "Count"
f.rename(new_name)
g = c.methods.select_one(By.name("get" + f.name.capitalize ))

























EX1, 2, 3, 4 ?????Java ???????????????????????
RefactoringScript ??????????????????????????? 4.1
































? 4.1: Factory ?????????? [19]
?? EX1, 4 ???!????????????????????????!?
??????????????????????????????????
?????????????????????
???????????? 4.2, 4.3?????????? 4.2????? P1 ??
EX1 ?????EX4 ????????????????? 7??22??????
????????? 4.3????? P1 ??EX1 ?????EX4 ???????
?????????? 27???96?????????????????????
EX1, EX4 ?????????????????30, 96????
25
2012?????? ??????????????????????








?? P1 P2 P3 P4 P5 ??
EX1???? 7 - 5 - - 6.0
EX1??????? - 10 - 5 14 9.7
EX4???? - 17 - 9 13 13.0
EX4??????? 22 - 10 - - 16.0
4.1.3 ?????????????
















?? P1 P2 P3 P4 P5 ??
EX1???? 27 - 30 - - 28.5
EX1??????? - 30 - 30 30 30
EX4???? - 95 - 96 93 94.7
EX4??????? 96 - 96 - - 96
? 4.4: ???????????????????
?????? ?? ????? ?? ????
P1 EX1 3 68 16?????
P1 EX4 2 18 6?????
12????












































 ???????????????P1 ???? EX4 ?? created, updated,
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